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Iraining  Devices  and  simulations  are  becoming  increasingly  mere 
important  as  a  means  of  producing  combat  ready  soldiers.  ioda>4  Army 
Trainer  finds  himself  facing  training  inhibitors  such  as  complex  weapons 
systems,  rising  ammunition  and  operating  costs,  safety  restrictions  and 
noise  pollution.  A  potential  solution  to  these  inhibitors  can  be  found  in 
the  emerging  sophistication  of  training  devices.  A  net  field  of  computer 
technology  which  uses  advanced  programs  to  approximate  human  tl  ought 
processes  has  particular  appeal.  This  field  called  Artificial  Intelligence 
(Al)  has  the  ability  to  capture  expertise  in  a  particular  field  and  use 
that  Incwlecge  tc  teacb  trainees  or  assist  then  in  a  diagnostic  process. 
Cf  particular  benefit  to  the  field  Artillery  is  such  an  Expert  System  which 
can  be  used  to  teach  the  skills  required  of  a  Fire  Support  Olficer  (FSC). 
Present  methods  used  by  the  U.S.  Army  Field  Artillery  School  require  a  hire 
Support  Officer  to  develop  expertise  through  service  in  the  field,  Expert 
Systems  car  be  used  to  develop  highly  qualified  I Su' s  so  they  are  ready  to 
perform  v  ben  they  first  report  to  maneuver  units.  Abdi  tiona]  I  >  Lxpert 
Systems  can  be  developed  to  assist  mechanics  in  tie  diagnosis  and  repaii  of 
the  complex  systems  which  male  up  toda) s  Held  Artillery.  Training  Leveb- 
opers  must  be  made  aware  of  this  emerging  technology  ir.  order  to  oevtlcp 
the  next  generation  of  training  devices.. 
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As  leaders  in  an  Army  attempting  to  provide  for  the  defense  of  our 
nation  in  a  complex,  highly  technological,  rapidly  evolving  world,  we  find 
ourselves  faced  with  the  same  tasks  which  consumed  the  thoughts  of  those 
who  led  our  Trmy  a  century  ago.  The  principal  task  is  still  to  train 
soldiers  so  they  possess  the  essential  skills  and  conliderce  required  to 
win  the  next  war  on  today's  incredibly  hostile  battlefield.  Our  history 
contains  too  many  examples  of  first  battles  lost  because  of  ill-trained 
soldiers,  end  the  examples  are  not  confined  exclusively  to  the  enlisted 
ranks .  The  trainers  of  today  will  not  necessarily  find  ary  fever  obstacles 
tc  training,  but  there  may  be  nev  solutions  to  their  dilemma  in  tie  form 
of  sophisticated,  technologically  advanced  training  cevices  and  simulators. 

The  special  ability  of  training  devices  becomes  obvious  when  cor- 
ver.tior.al  training  techniques  are  ii  effective  because  of  complex  systems  or 
limited  training  opportunities.  Costly  systems  and  systems  which  consur e 
large  amounts  of  fuel  cr  cause  excessive  noise  may  have  only  ore  practical 
alternative,  training  devices  or  simulators.^  because  of  the  lack  of  a 
training,  device  for  use  ir  training;  repairmen  for  the  lirefinder  radar,  the 
actual  piece  of  equipment  is  used.  Faults  are  intentionally  placed  in  the 
system  then  the  system  is  turned  over  to  the  student  tc.  practice  fault 
Hiding  procedures.  Lrrort  on  the  part  of  the  stucents  oftet.  result  ir 
damage  tc  other  subsystems  which  have  amounted  to  over  $101, IOC  a  year. 
Certainly  training  to  achieve  nuclear  surety  prof ic iency  among  artillery 
crews  would  be  virtually  impossible  without  training  devices.  Tie  com¬ 
plexity  of  training  devices  cr  simulators  car  equal  or  in  some  cases  exceed 
tbe  complexity  of  tbe  actual  weapon  or  system  being  replicated.  Individual 


as  well  as  crew  proficiency,  even  on  the  nost  complex  systems,  car  be 
raised  because  of  repetition,  feedback  and  the  resultant  evaluation  oppor¬ 
tunities  which  are  essential  to  all  training. 

Noise  abatement  is  another  benefit  derived  from  using  training  devices 
and  is  becoming  tore  important  in  training  areas  adjacent  tc  highly  popu¬ 
lated  areas  such  as  those  fcund  in  the  federal  Republic  of  Ccrrar.y  ci  ir 
the  Northeastern  Lnited  States.  The  impact  of  noise  abatement  is  re¬ 
stricting  the  already  limited  artillery  firing  ranges  at  Crafenvechr, 
virtually  eliminating  artillery  firing  after  midnight  and  on  weekends.  Ike 
special  training  needs  of  the  Reserve  Components  seem  to  be  well  served  ty 
training  devices.  because  training  opportunities  are  so  liw.itrd,  maximum 
efficiency  of  training  time  is  essential.  Lack  of  facilities,  long  dis¬ 
tance  between  units  which  must  train  as  a  teat,  anc  the  space  constraints  of 
an  arv.cry  ate  problems  susceptible  tc  the  training  device  solution.  LlC 
ii.L.  Temple,  Chief  of  the  i.aticral  Cuard  bureau,  when  asked  how  he  could 
improve  the  trainirg  ir  National  Cuard  irits  locatec  in  highly  urban  areas 
with  no  training  areas  within  easy  commute  replied,  "much  greater  use  of 
training  devices.'"*"  As  reserve  Conponent  units  are  becoming  increasingly 
vital  to  our  war  fighting  capability,  their  special  needs  rust  be  arcor- 
r.  ode  ted  . 

Often  training  devices  have  uses  for  which  they  were  not  interdec  . 
The  Low  Cost  Indirect  Trainer  (Lilt)  was  developed  for  the  field  artillery 
to  curt  the  spiraling  cost  cf  155  cm  high  explosive  projectiles.  The  LI If 
round  consists  oi  a  cheaper  cast  iron  round  vitb  a  Mack  powder  spotter 
charge-  instead  oi  the  willed  steel  projectile  filled  witt  ccnjcsitior  1 


explosive.  The  LITR  is  not  the  financial  success  some  had  hoped  because  it 
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ended  up  costing  almost  90%  of  the  price  of  a  conventional  round;  however, 
with  its  greatly  reduced  flash  and  bang,  it  has  solved  some  of  the  noise 
reduction  problem  in  Germany  and  Massachusetts.  Cost  reductions  although 
desirable  are  not  always  attained,  but  training  devices  can  often  overcome 
other  problems  which  preclude  reasonable  use  of  the  actual  system. 

Despite  all  this  promise,  trainers  are  cautioned  that  devices  and 

simulators  are  not  a  panacea  for  all  training  requirements  that  one  can 

expect  to  encounter.  They  are  for  the  most  part  created  for  a  specific 
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purpose  and  have  distinct  limitations.  They  can  be  no  better  than  the 
programs  which  outline  their  use.  Devices  which  are  so  restrictively 
controlled  at  the  Post  level  that  they  are  next  to  impossible  to  obtain 
will  not  be  used  by  the  company  commander  or  platoon  sergeant.  Training 
managers  at  all  levels  must  integrate  the  use  of  these  devices  into  the 
overall  training  plans  of  their  units  for  the  full  benefit  of  training 
devices  to  be  realized. 

One  of  the  shortcomings  associated  with  training  devices  is  the 
extremely  long  time  that  elapses  between  identification  of  the  need  for  a 
device  and  when  the  device  can  be  found  in  the  hands  of  soldiers.  The 
procedures  for  the  acquisition  of  devices  other  than  the  simple  training 
aids  which  can  be  fabricated  by  the  local  Training  and  Audiovisual  Support 
Center  (TASC)  is  the  same  procedure  required  for  the  acquisition  of  major 
weapon  systems.  The  procedures  calls  for  competitive  bids  to  be  let  by 
interested  civilian  firms  and  often  takes  eight  to  nine  years  to  produce  a 
product . 
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Training  devices  can  cover  a  rather  large  spectrum  fror.  simple, 
locally  produced  ce  ices  tc  extrerely  sophisticated  simulators  which  use 
physical  replication,  symbolic  or  even  procedural  duplication  to  represent 
certain  aspects  ol  a  functioning  syster  .  Ihe  level  ot  sophistication  ir. 
the  Arry  at  this  point  appears,  to  lag  behind  the  h'avy  and  air  force  .  a 
quick  stroll  arourd  tht  display  booths  at  ary  annual  lnterservice/industry 
Training  Systems  Conference  will  fill  the  average  Amy  trainer  with  awe  as 
he  views  computer  driver  simulators  that  allow  a  pilot  to  land  a  simulated 
aircraft  on  the  pitching  deck  of  an  aircraft  carrier.  The  simulator  can 
replicate  day  or  night  landings  under  ar.y  weather  condition  the  trainer 
cares  to  dial  up.  All  this  is  done  without  expending  jet  fuel  01  aircraft 
carrier  time.  That  the  army  does  not  have  such  sc-phis ticated  devices  is 
rot  intended  as  a  criticism  since  with  the  possible  exception  of  the 
Ctinger  trainer  and  several  helicopter  simulators,  the  cost  savings  of  Amy 
trainirg  devices  may  not  justify  such  levels  of  sophistication,  neverthe¬ 
less  mere  sophistication,  especially  in  the  area  of  battle  simulations 
which  are  used  to  train  commanders  and  their  staffs  is  not  only  desired,  it 
is  essential. 

Training  devices  car  generally  be  classified  into  two  types,  syster. 
ar.d  non-sy  s  ten  .  Those  devices  associated  with  ard  jrocured  along  vitV  a 
piece  or  even  a  family  of  equipment  or  weapon  is  referred  to  as  a  sy  ster.  s 
device.  The  need,  funding  and  justi  f  icatic.n  for  these  devices  is  usually 
the  responsibility  of  the  Troject  hanager  vl  o  is  managing  the  actual  jiece 
of  ecuiprent.  All  other  devices  are  normally  referred  to  as  t.or-syttci 
devices.  hropenent  branch  schools  within  IhAl.OC  establish  the  need  for  any 
devices  tl  ey  require  ard  submit  to  TkaIOC  ard  the  Office  of  the  deputy 
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Chief  of  Ltaff  for  Gperatiors  and  liana  (GLCCGIL),  L(LA  for  prioritisation 


and  funding.  Competition  for  the  dollars  to  support  these  devices  is 
extremely  keen,  and  devices  which  car  be  nsec  b>  more  than  one  branch  such 
as  FILLS  usually  get  the  money.  Once  funded  and  approvec,  Amy  haterial 
Command's  Project  Fanager  for  Training  Levices  (II  ILoLu)  located  ir 
Orlando,  Florida,  investigates  the  appropriate  technolop ies  and  develops 
proposals  for  industry  to  consider  for  bidding.  Frcr  a  manager* ent  point  of 
view,  the  easiest  and  safest  way  to  field  a  training  device  is  along  with 
the  actual  system,  unfortunately  when  money  for  a  project  becomes  tig]  t  the 
associated  training  device  is  the  first  thing  to  go  in  ar,  effort  to  trim 
the  fat.  Such  measures  often  result  in  false  eccnonies  that  manifest 
themselves  in  higler  operating  costs  in  the  life  cycle  cl  the  eguiptent. 
T'  e  previously  rentionec’  example  of  using  the  Firefinder  Ladare  to  trair 
rechar.ics  is  [roof  enougn. 

That  the  time  fer  trait.irg-  devices  and  simulators  has  arrived  is  r.ct 
seriously  in  dou^t  considering  what  I  have  stc-teo  previously.  They  are 
generally  cheaper  and  sometimes  present  the  only  means  of  improving  pro¬ 
ficiency,  hut  they  art  by  no  means  inexpensive.  Their  cost  rust  ] reduce 
some  measurable  benefit,  and  the  development  and  acquisition  process  must  be 
subject  to  management  review.  This  concern  vas  nariit sted  in  a  Vice  Chief 
of  Staff  directed  army  l.arageient  Feview  of  training  devices  anti  sii.ulators 
conducted  on  15  September  19£f  .  The  review  examined  tlie  training  device 
strategy  of  each  proponent  school  as  well  as  directing  an  overview  whirl 
vas  tc  force  the  proponents  to  articulate  hew  their  device  strategies  fit 
into  the  overall  training  strategy.  Also  Icohed  at  were  conmor,  issues 


which  effected  all  devices.  This  much  needed  review  provided  guidance  on 
the  development  of  devices  such  as  a  directive  to  use  embedded  devices  to 
the  maximum  extent  possible  (an  embedded  device  is  one  built  into  the 
actual  equipment  which  will  allow  for  operator/mechanic  training  and 
eliminates  the  need  for  a  stand  alone  trainer). 

A  common  dilemma  facing  the  developer  of  training  devices  today  which 
was  not  addressed  by  the  Vice  Chief's  review  is  what  I  call  the  "chicken 
and  the  egg"  syndrome.  The  problem  in  particular  is  matching  training 
shortfalls  which  can  be  met  with  training  devices  with  what  technology  is 
available  in  industry.  The  creation  of  a  training  device  starts  with  a 
training  developer  writing  a  Training  Levice  Needs  Statement  (TLKS)  which 
broadly  outlines  what  a  device  must  do.  If  that  individual  does  not  know 
what  can  be  done  with  new  technology,  he  cannot  imagine  its  use  to  satisfy 
previously  unsatisfied  needs  or  needs  which  have  been  poorly  met  with 
obsolete  methods  and  technology.  By  the  same  token,  training  developers 
should  not  wander  from  one  defense  contractor  to  another  shopping  for  new 
technology  against  which  a  need  can  be  developed. 

In  the  remainder  of  this  paper  I  will  explain  a  new  computer  tech¬ 


nology;  Artificial  Intelligence  which  shows  considerable  promise  in  train¬ 
ing  device  applications.  I  will  use  the  field  artillery  branch  device 
inventory  to  analyze  and  cite  possible  uses  of  this  technology  both  for  new 
devices  and  as  replacements  for  obsolete  devices. 

I  will  now  attempt  to  examine  Artificial  Intelligence  (Al)  as  best  can 
be  done  by  a  definite  layman  who  blanches  at  the  sight  of  a  personal 

6 


computer.  The  most  difficult  task  facing  the  training  developer  of  to¬ 
morrow  is  not  understanding  what  the  capabilities  of  AI  are  or  what  it  can 
do  for  him,  but  understanding  the  plethora  of  definitions  which  are  found 
in  writings  on  the  subject.  AI  is  a  relatively  new  idea  which  first 
appeared  in  the  1950' s  and  in  that  short  period  of  time  has  stirred  the 
imaginations  of  those  working  with  it  as  to  its  uses.  The  definition  of  AI 
is  not  a  well-agreed  upon  fact,  but  the  following  is  one  I  prefer.  "AI  is 
the  part  of  computer  science  concerned  with  designing  intelligent  computer 
systems,  that  is  systems  that  exhibit  the  characteristics  we  associate  with 

intelligence  in  human  behavior  -  understanding  language,  learning,  reason- 

4 

ing ,  solving  problems  and  so  on.' 

Initial  work  in  this  field  was  found  exclusively  in  the  universities 
since  practical,  financially  rewarding  uses  of  AI  appeared  to  be  many  years 
away.  Early  attempts  to  duplicate  human  cognitive  behavior  were  inhibited 
because  of  both  hardware  and  software  limitations,  but  gradually  these  are 
being  overcome.  The  microchip  and  newer  generation  computers  proved  to 
overcome  the  requirement  for  large  memories  essential  for  AI  work,  and 
workable  software  emerged  by  the  early  70' s.  Scientists  began  to  special¬ 
ize  into  the  different  aspects  of  human  behavior  where  AI  could  have 
applications  and  some  were  more  successful  than  others.  Today  we  have  AI 
computers  that  can  understand  and  react  to  verbal  commands  and  can  "read" 
symbols. ^  Unfortunately,  for  the  training  developer  learning  was  one 
example  of  cognitive  behavior  which  was  not  successful.  Originally  it  was 
hoped  we  could  come  to  understand  how  humans  learned.  The  training  impli¬ 
cations  of  this  are  obvious,  shorten  training  time  in  institutions,  no  moit 


before  going  on  to  describe  whet  practical  applications  are  feasible 
with  an  Expert  System,  let  ne  further  clarify  what  they  are  by  contrasting 
then  with  ordinary  applications  of  conventional  p rograns.  In  an  Expert 
bysten,  the  prograr  itself  is  only  an  interpreter  or  reasoning  meet  arise, 
and  ideally  tie  programs  cr  reasoning  rules  can  be  changed  with  Different 
but  acceptable  solutions  being  produced.  lr  a  conventional  prograi  , 
changes  are  rot  sc  easily  l  aae  and  may  result  ir  system  crashes  cr  worse, 
rerhaps  the  biggest  differences  art  to  be  found  in  the  input  and  output  or 
answers.  opart  oysters  will  accept  ary  input  pertinent  to  tie  domain; 
conventional  systems  will  accept  only  specific  bits  oi  information. 
Conventional  sy  stars  only  give  one-  correct  answer  cr  at  best  a  limited  list 
of  acceptable  answers.  E>  ^.ert  systems  cr,  the  other  hand  can  reach  several 
coi  elisions  ant  give  tie  probability  of  each  occurring.  It  i  ill  give 
„ustit  icaticns  (.an  explanation  of  hoi  it  arrived  at  a  conclusior)  and  state 
wlv  certain  crrclusions  were  not  reached.11  11  is  application  is  ore  that 
clearly  las  the  greatest  ccrnercial  application  ar  d  there  are  sevtial 
successful  programs  to  he  fotrd  ir  ratler  diverse  fields.  oceguate  hard¬ 
ware  is  available  tc  l.ardle  rust  Expert  bisters,  but  there  does  not  appear 
to  be  a  language  that  suits  all  hint's  of  systems,  e.g.  son.e  ray  iot  handle 
graph. ic  syrhols  very  icll  although  progress  is  continuing  ir.  tlis  area.  or. 
expert  Eystei.  ly  its  very  nature  possesses  ar  exceptionally  large  storage 
or  rei.ory  and  extorsive  searcl  procecire  which  causes  it  to  he  slcwei  than 
conventional  programs.  His  shertfal  ray,  if  not  overcome  licit  i  t  s 
practical  ise  ir  rilitary  applications  such  as  fliglt  aid?  in  hig'l  ptrfoi- 
irance  aircraft  . 


Although  Expert  Eysters  have  significant  limitations  the  one  area  tlat 
las  proven  tc  le  e Conor  leal  1  \  suecessfil  is  in  what  is  referred  tc  as  tie 

If 
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consultation  system.  These  systers  do  net  replace  humans,  but  serve  as 
expert  advisers  in  the  solution  of  cccplex  problems.  Lxanples  are  those 
that  digr.ose  disease,  interpret  geophysical  ard  scnai  data,  and  n.ahe  legal 
judge-rents.  Tie  i.avy  has  developed  an  expert  based  sir.ulatior  of  tlie 
corplex  stear  poeerplarts  locrd  or.  si  ii  s .  The  sirulator  car.  replicate 
mechanical  symptoms  and  provide  exp.ert  assistance  in  finding  solutions, 
x. rotter  syster  called  "hrospector"  is  used  tc  analyze  the  geological 
tinbir.p  in  ar  area  determining  if  mireral  deposits  are  present  in  suf¬ 
ficient  cuartity  to  justify  high  cost  tiring.  This  syster  vas  responsible 
for  tie  discovery  oi  rolytder.er  ceposits  in  Uash.ir.gtor.  vcrtl.  ai.  estirated 
< ICO  rillior  . 

i-5  excitirg  as  this  technology  ray  seer,  it  is  ret  uitlout  sore 
serious  drawlauhs  vhich  r.ust  he  taler  ir.te  consideration  vhei.  p  laming  tor 
its  use.  He  first  prcbler  is  to  determine  tre  domain  scott  vh  icl.  hno\.- 
iecgt  is  tc  le  gained.  text  one  rust  fire  the  experts  in  that  cor-fir.  ant 
capture  their  Knowledge.  lce-r tifying  exjerts  in  cardiovascular  disease  is 
not  too  difficult,  but  timing  an  expert  in  the  duties  oi  a  company  fire 
support  officer  (the)  is  not  easy.  V.he  t  lieutenant  car  tell  you  all  that 
is  t  eedcc  tc  hr  ov  about  being  an  ISO  ir  an  armor,  Infantry,  airborne, 
Airmobile  ,  Light  and  Cavalry  compary,  fightir.p  ir  tie  arctic,  desert, 
jungle  or  i  iropear  plains.  ut.ee  that  expert  or  ever.  Letter,  panel  ot 
experts,  lave  leen  ider.tifiec  ti.ty  rust  share  tlet  l  rev  ledge  with  pro¬ 
grammers  (who  kr.ou  little  about  medicine  or  artillery  fires)  v.l  o  weave  th.at 
knowledge  into  an  Lxpert  System.  These  parties  mutt  meet  regularly,  say 
oi.ee  a  week,  for  extender  periodr  of  tire  begirding  cn  the  f  l.t  of  the 


domain.  Cnee  tie  system  is  created,  then  extensive  debugging  is  require c 
end  only  the  experts  can  tell  if  answeis  ate  reasonable  based  on  inputs 
given.  Ibe  net  result  is  that  Expert  Systems  are  costly,  manpower  inten¬ 
sive  and  require  hi£h.ly  skillet  programmers  who  are  in  short  supply  . 
Applicatior  of  this  costly  technology  t>  the  miltitaty  at  present  appears 

to  be  limited  to  decisior  support  systems,  h.rovledge  based  simulations, 
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training  aids  and  maintenance  advisors. 

1  have  selected  the  Field  artillery  branch  for  analysis  to  determine 
suitability  of  Lxpert  Systems  for  several  reasons.  First,  I  ar  most 
familiar  with  bew  the  branch  functions  anc  the  training  cevice  development 
strategy  used  in  cevelopirg  art’  acquiring  new  ccvices.  Secondly  ,  the  lielti 
artillery  is  a  corplex  system  oi  systems  which  cortines  rigic  physical 
principles,  intricate  ecuipment  ar.c  weapons  anc  the  humanistic  applicatior. 
of  these  principles  anc  equipment  in  the  "fop  of  war”.  «doitior.ally  the 
arirunitior.  anc  equipment  is  ol  sufficient  ccst  to  justify  the  development 
ct  costly  expert  Systems.  furthermore  any  cevice  hased  upon  ar.  Lxp'eit 
xyster-  rill  be  confined  because  of  cost  and  complexity  to  use  only  as  an 
institutional  trainer.  Acquisition  of  initial  stills  ratl:er  then  tie 
con tii.ua tier,  of  skills  or  sustainment  training  would  be  the  result.  only 
cost  reductions  associated  with  techncl epical  advances  in  storage  and 
processing  capability  would  allow  for  a  small,  economical  device  to  be  used 
in  places  such-  as  the  7th  Arry  braining  Center.  Lse  of  such  devices  as  may 
be  cevclopec  could  be  mace  in  conjunction  with  a  battalion’s  rotation  to 


Graf enweoh  r  . 


The  training  device  strategy  of  th.e  Li.  Arry  Field  r.rtillery  School 
(ItArAL)  is  based  open  satisfying  the  needs  of  the  field  as  determined  by 
feedback.  Specific  training  shortfalls  are  analyzed  to  determine  if  the 
creation  of  a  training  de\ice  will  deviate  that  shor  tcom.ing .  The  ideal 
new  training  device  r.ust  cevelcp  actual  cot  bat  skills,  reduce  cepender.ee  or. 
use  of  actual  tactical  equipment  ar.c  costly  airmen itioi. ,  reeuce  the  number 
of  instructors,  male  the  use  of  erteddeu  technology  and  provide  a  measur¬ 
able  cost  reduction. 

The  devices  which  are  currently  ir  the  field  are  adequate  hut  lack  the 

sophistication  tc  train  some  complex,  highly  interrelated  tasks  such  as 

those  perferred  by  the  fire  support  officer  (formerly  caller  the  i  ire 

support  lean.  Chief  or  Fit!  Chief)  at  cotjary  level  ar.c  above.  Artificial 

Intelligence  is  seen  as  the  key  to  the  creation  of  a  sii, viator  which,  can 

1  4 

teach  these  tasks.  I  agree  \ith  this  assessment  ar.c  W'i  1 1  provide 

detailed  analysis  later. 

io  understand  training  devices  found  in  the  Field  Artillery  one  must 
know  what  functions  are  performed  by  thtat  branch.  The  acquisition  of 
targets  is  the  starting  point  and  car.  be  arcorpli  sl.td  th  rough  radars, 
direct  observation,  the  i.ei  i.er.otely  liloted  \ehicle  and  Ly  inrenned 
sensors.  cr.ce  a  target  is  identified,  it  is  passed  to  the  brair.  of  the 
Field  Artillery  wl.ere  command  control  and  coordination  ((."')  is  pe riorr.e-r  . 
The  output  of  that  function  is  the  fire  order  which  is  passer  tc  the 
element  which,  performs  the  firal  function  of  attacl.ir.g  the  targets, 
the  weapons  and  ammunition  group.  field  Artillery  then  is  made  up  of  a 
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target  acquisition  system,  a  command  arc'  control  system  atid  a 


vt  ap  or  s 


system.  Levices  can  le  found  to  train  both  operators  and  maintenance 

personnel  who  are  associated  with  equipm.ent  or  weapons  in  each  of  the 

systems.  inch  system  however  has  irpLts  ard  outputs  which  cause  then 

to  interact  with  each  ether.  So  strong  is  this  interaction  that  it  is 
difficult  tc  trair.  personnel  in  ore  syster  without  having  to  depend  or 
another.  xhc  fire  direction  personnel  (CJ  furctior.)  must  have  targets  to 
attack  and  weapons  tc  direct  as  well  as  feedback  from  both  in  cider  to 
develop  and  sustain  their  skills.  devices  which  replicate  one  system,  for 
use  ty  another  system  are  primitive  it  they  exist  at  all.  11  is  area  is  a 
prime  candidate  for  the  development  oi  new  devices,  but  ray  lequirt  a  level 
of  sophistication  crly  fourd  in  simulation.  lie  ne>  t  level  where  devices 
have  an  application  is  found  in  the  interaction  between  the  Kielc  artillery 
ard  other  terbeis  ct  the  cor.binec  e  rims  tear,  armor,  Infantry,  Air  defense 
/.  rtillery,  as  well  as  the  sister  services,  the  i.avy  and  hir  iorce. 
he  adt quite  ctvices  are  found  at  this  level.  Combined  airs  Hairing  is 
only  acccrplishec  threeph  the  very  costly  use  of  actual  forces  ir.  sue! 

places  as  the  hational  draining  Center.  1  don't  mean  to  imply  that  actual 
cor  lined  arms  training  is  not  the  best  way  tc  train  hut  tl.e.t  it  is  so 
costly  and  resource  intensive  that  it  is  not  none  often  enough  to  sustain 
essential  skills  especially  with  the  turnover  rates  which  plague  our 
units.  .1  c.evict  whicl  would  ureal-  the  habit  of  branches  training  ir  tpercic’ 
isolation  would  be  cheap  at  any  cost.  lie  level  oi  corploity  is  the 
lowest  ioi  those  devices  found  vithir  a  system  or  lurction.  it  is  higher 
for  those  devices  which  are  msec  between  systems  and  highest  betreer 


branches- . 


As  1  previously  rtrtior  ed  ,  L>pei  t  Lystec.s  can  Lc  uttc  to  crtatt 
decision  support  devices,  knowledge  based  sirulators,  and  esair  te.  nance 
advisors.  1  car  see  uses  for  all  these  ir.  various  lunctions  of  the  lielc 
artillery  which  i  will  explain  ir  detail  later. 

Cue  aspect  of  A1  wl  icl  tore  lelieve  has  particilar  p  roi  isc  is  that  of 
intelligent  liters.  ibis  use  is  a  variation  cf  tie  t>pert  Lystei  which 
uses  ar  crVecderi  test  to  c.cterninc  the  1evel  oi  krovledpe  arc  ability  lo 
learn,  of  eacl  student.  Using,  this  knowledge  the*  prograr.  woulc  design  ar 

individual  learning  vehicle  l  ar  each  student  arc  act  iris  ter  that  instric- 

i : 

tion.  1  have  serious  doubts  about  the  potential  tor  this  pregrar  ario 

r.eir.tain  that  eorputei  assisted  irstructior.  sucl  as  is  feerd  today  will 
retain  at  its  present  level  urtil  r.ucl  re  re  is  kr  cut.  cLc.it  Lie  l.urar 
cognitive  or  learning  process.  nevertheless,  the*  It  /.my  /.ir  iuferse 
acrcc-l  is  developing  a  l  air.tcrarce  Ccrpitti  icr  hawl-rrteilipei.ee  institu¬ 
tional  irstructor  (haCi-ilr)  ir  ar.  attcupt  Lc  ciercot  e  a  uijCr  prctler  that 
les  plagued  tit  nawb  syster.  ,  p.corl>  trair.ed  nairttratce  p t- rsutn.r  1  . 1  1 

oo  not  share  the  optic  isc.  of  the  Air  teiense  bchocl  ar.o  will  net  reccLt.erc 
/I  taste  corputer  assisted  irstruetiot  lecause  cl  rest,  lit  v. i  1 1  let.\e  tie 
tasl  c.i  trading  basic  fact  to  conventional  clessrcor  instruction.  n- 
cisiot  support  devices,  sir  viators  and  ac  visors  art  crruith  fe-ir.i'  ir 
eoc.rtrcial  application  ard  1  will  licit  ry  rtce-r.  r  tic  a  t  ions  tc  tlesc  .jjii- 
cat ior s  . 

lit  specific  skills  ane:  ec.uiprrcr.t  foinu  litlii  the  large t  acquisition 
function  art  those  tissociattd  with  tic  Jirtfirbir  ta’ars  (/n/iit  ->(  arc  „/ , 
tie  rerottly  pilcied  vehicle  (ll\;  at.c  the  variuis  linear  olstiveis,  t  hi 


cor..pary  level  fire  support  officer  (Uhl),  Lor.bat  observatior./aesiiip  star 
(CLL'j.)  arc  the  battalion  observation  posts  ^(l's)  Ct  Lr:  L  vert  ceveloptd  »s 
a  rtsult  ct  tie  Close  hipport  Ltoby  croup  Id  vl  ith  rtcoirttnctc  three 
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tic  battalior:  level  by  usinp  survt;  personnel  and  is  an  attei.pt  tc  lortltr 
lrcreast  nr<st  act  uiei  tion/tervic  irp,  by  tie  artillery.  lor  purposes  ol 
this  essay,  I  vill  proup  all  otseiveis  tc  include  tie  observer  tc  be  found 
in  tit  tectrtly  approved  acvanted  leliccptet  lrprcvec  Jroprai  i.icti  the 
rate  c;  tttcr\  as  tit  cor  part  level  IbO.  It  is  Lbt  iairttnar.ee  person. el  ir. 
tit  racers  ard  il\  vie  car.  best  rate  use  ol  tie  r.i  ttclrclopy  ir  tit  for: 
of  ra irtenarct  advisors. 

li  ;y  c  f  ir.  ion ,  t.airttnance  aevisers  it|  resent  tie  lest  ct  ar.ct  lor 
successful  ist  ct  i.l  in  the  lielo  Artillery.  Altlci.pl  it  carr.ot  It  rt- 
pardtd  as  strictly  a  training  device,  its  ust  prtatly  items  t  r  t  lire 
required  tc  train  trtchaoics  and  the  rtquirecrtrt  lor  subsequent  suslaininp 
training.  “airttrer.ce  advisers  r.iririat  tit  pullers  associated  vith  rest 
*.xpert  Cystci.s  It  raise  of  t  lit  vt  11  ctfintt  got.. air:  (lot  i  ei  y  corpciti.ts  of  a 
pitet  ol  eqtipiert  car  tail)  arc  the  idt  nt  i  f  icat  itr  ol  experts  is  si.  - 
(.lifitc  .  lit  iaintenar.ee  acvisor  voile  rtt  tin  i.c  r.  c  re  tquijrert.  ti  an  <• 
pcrstral  ccnjuter.  it  utld  require  tie  t.eclanic  to  state  tit  lasrc 
syir.ptcrs,  cirect  tl  at  a  ctrtair;  test  be  p  trier  rtc  ard  ctptndirp  or,  the 
complexity'  of  tic  system  read  a  conclusion  ir  a  half  rear  iterator  nr. 
lor  <  crvtr.i  ere  t  salt  the  acvisor  roi.lt  i  st  S|ettl  ricopiitior.  to  ansvt  J 


questions  posed  Lj  the  cor.  peter  rather  t!  an  go  I  tch  to  tin  ttrrir.al  to  t}]'o 
a  repl>.  tor  txar.p'le,  the  coiputer  cisplajs  "Chtci  t lit  voltape  at  _uictioi 
Lox  2  outlet".  Is  it  12  volts  plus  or  rirus  2  volts?"  lit  retl.aric  who 
r.  av  be  order  a  vehicle  &. truly  replies  At  t  iki  j.TIV  u  are  the  ccirpeter  proceeds 
to  the  next  step  ir  the  diagnostic  process.  lit  r.  a  in  terai.ee  aevisor  cculc 
even  have  a  built-in  help  syster.  If  the  Ltcbanc  cic  r.ot  1  i.ci  where 

jure  tier,  box  2  uts  locatec,  1 e  ucilc  press  a  function  hey  and  a  sober,  at  ic 

or  ether  air  would  eppear.  The  resolt  tonic  he  fov.er  diagnostic  prohlots 

which  lead  to  expensive  replacerer.t  of  perfectly  good  parts  not  to  rentier. 
t really  rt-ductc  "town  tire".  The  cost  persistert  prrllti.  ir  eorplex 
testers,  lack  of  highly  skillec  nechanics,  world  be  virtually  elirinatto. 

hair  te nance-  acvisc  rs  progrars  would  ret  he  lirited  to  tar get  acqui- 
sitiii  systers,  bit  have  applicability  in  the  cot  i  and  air  control  area, 
especially  iith  tie  TeCliin  systei  aid  its  replacecent  the  odver.ctd  ritlc 
Artillery  Tactical  lata  testers  (/.l/.'iLi),  anc  the  via.pors  and  amr.  or  i  t  ior 
preup.  The:  l.av  t  special  appeal  in  that  they  are  relative  1>  sirp  le  systei  s 
’..iti  a  high  p rol atil ity  cl  suictss.  tr.e  rust  net  lerget  tl  at  hi  is  .. 
rather  ir  rature  technology  that  L.ay  require  considerable  frcit  tr.e.  develop- 
i.ert  ar.d  o  tei  five  dtligging.  i  feel  tint  starting  out  si  <_1 1  anc  having 
initial  successes  will  cause  a  ceg.ree  of  ccniidenco  in  the  process  ard  take 
future,  highly  coirple;  are  tort  he  t.,ar>-l  i  1 1  application  rert  acceptable.  if 
cost  Ct.nr.ct  te  justitiec  at  the  ui  it /opt  rator  level,  tier,  certainly  tie 
volute  at  the  Lirtct  huppert  ar.d  torerai  bup^ort  level  will  be  seilicient. 
levelop  c.e  nt  cf  t  air  ter.ai.ee  advisors  shcelc.  ret  he  confined  to  lield  krtil- 
lery  by  stars,  but  i  <  y  have  cot.  rrona  1  i  ty  wit!  all  tranches. 
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Lost  advocates  oi  Lx.pert  bj  stecs  view  their  value.  ii  the  expert 
assistance  tit}  lend  to  an  it  civ  ideal  who  possesses  lestei  sl-ilis  ar.c 
certainly  tl  at  is  the  case,  however,  1  see  additional  benefits.  Lxpert 
Lyster.s  wl  ei  usee  to  generate  krowleelge  based  simulations  can.  grow  an 
expert  ir.  far  less  tire  than  normal  lecause  of  tie  afilitj  to  subject  the 
student  to  constant  repetitions  arc  irs.tait  feectack.  1. n  expert  in  tl  is 
case  is  not  only  someone  who  possesses  tie  majority  of  the  Known  facts  ir,  a 
corain,  lot  because  of  years  of  expetien.ee  car.  analyse  the  array  of  lacts 
in  a  situation  and  car  sutot atically  else curt  some  solutions  as  um.orloblt 
c.nd  alnost  1}  intuitioi  arrive  at  tie  correct  conclusion .  Lxpert  Systems 
in  tie  fern  of  1  now lec'ge  siculators  can  create  experts  in  a  fraction  of  the 
t  ire  thet  cat  be  dcr.e  no  trail}  .  ±ht  a  ce.uisi  tier  of  facts  however  is  still 
ccrfintc  tc  tracitioral  notices.  the  ability  to  trait  experts  strifes  at 
the  heart  cf  ere  of  the  rest  vexirp  trairirp  p  rollers  facing  tield  <.rtil- 
lery ,  [tocccirp  cualitiec  fire  support  ofiicers  at  the  company  anc  bat¬ 
talion  level. 

in  tie  fielc  rrtillery,  tie  iiC  is  tic  linl  bttieci.  the  Irtiller}  are! 
tie  t.anttvt  r  rut  and  theicfcre  pericrt.s  t  I  ipj  ly  complex  tasl  which  is 
virtually  irpcssiele  to  teplicate  using  e  ot  \  e  n t  ior.a  1  cor.,  put  or  programing. 
Hit  level  oi  cor.cetr  expressed  by  LL/.l/.S  is  evicent  when  one  cot.siucrs  ti  at 
tv  c  conlereices  are  feld  arruslly  at  lore  bill,  one  lor  comma  r  de  rs  anci  one 
fer  fire  support  officers  ( cot.  mat  do  rs  me  i  ot  included).  lespotses  irot 


.  The  Battalion  FSO  should  always  be  a  captain. 

.  The  best  men  in  the  battalion  regardless  of  rank  should 
fill  FIST  and  liaison  slots.17 

In  a  nutshell  use  your  best,  most  experienced  (expert)  personnel  in  fire 
support  positions. 

A  review  of  the  knowledge  required  of  a  company  level  fire  support 
officer  or  FIST  Chief  will  make  clear  why  his  unique  training  requirements 
are  so  well  suited  to  an  Expert  System  solution.  Keep  in  mind  that  this 
position  calls  for  a  lieutenant  with  at  best  one  year  in  the  Army.  He 
should  know  enemy  and  friendly  fire  support  capabilities  and  limitations 
(artillery  mortars,  tactical  aircraft,  and  naval  gunfire).  He  must  know 
friendly  and  enemy  maneuver  tactics,  planning  style  and  SOP's.  Addition¬ 
ally  he  must  understand  target  engagement  techniques  as  well  as  munitions 
effects  in  order  to  optimize  effects  on  targets.  With  this  knowledge  he 
must  develop  fire  plans  that  support  maneuver  commanders  scheme.  He  must 
accomodate  the  maneuver  commander's  priorities,  coordinate  targets  near  or 
across  boundaries  to  prelude  fratricide,  avoid  target  duplication,  use 
special  ammunitions  such  as  smoke,  illumination  artillery  deployed  mines 

and  plan  for  integrating  FA  fires  and  tactical  air.  He  must  be  able  to 
\ 

know  how  to  use  fires  in  support  of  the  offensive,  hasty  attacks  movement 

to  contact,  deliberate  attack  and  then  there  is  the  defensive.  Different 

18 

division  use  different  tactics  when  doing  all  of  the  above.  To  say 

that  this  is  a  lot  to  expect  from  a  young  lieutenant  is  a  mild  understate¬ 


ment  . 


ihe  best  that  LEAl/.i  car  co  at  this  point  if  teach  potential  i  ill 
chiefs  all  the  facts  or  points  cf  Liowledpe  curing  the  Officer  basic  uui 1 se 
and  an)  fcllow-on  course,  and  send  then  to  utits  el  art  the)  will  pet  experi¬ 
ence.  Lister)  has  proven  tl  at  sol  e  till  calc  tie  grade,  but  r.ar)  oo  not  . 
before  x. I,  tine  was  the  only  solution  to  tit  piollei  .  lit  cevice  v.l  ici 
would  greatly  irprove  the  quality  of  ccc  par.)  level  1  bl '  s  voulb  to  a  cot.  li- 
nation  of  a  decision  aic:  pregrar  ,  a  krewledge  based  sirulator  ar.c  ai 
interactive  vicec  de\ice.  /.pain  a  basic  hi.ovlecgt  would  Le  acguirec  b) 
conventional  ireans,  the  simulator  would  have  the  ability  tc  generate 
sccr.arice  cf  var)irg  cci.  plexity  which  could  he  ceteri  ir.ee  h)  ai  instructor 
or  b)  an  etbeccec  test.  xhe  sirulator  would  display  intonation  or  a  j\ 
street,  with  another  screet  difpla)ir.g  actial  views  ol  the  terrain  ot.  vlicl 
tie  battle  if  tc  te  foeglt.  use  of  tie  interactive  video  device  Lo  portra) 
tie  terrain  could  allow  tie  1  LG  to  see  the  battleiiele'  as  he  wculc  ftet  the 
vision  Llocl  e  cf  rr.  ln.fantr)  1  ig  1  tin. g  Vehicle.  lie  cecisior  ait  v.ci  Id 
te  cerate  i  n.  expert  sclutior.  tc  Lite  fire  support  planning  ant  again  to  tie 
exeeuticr  portion  for  cct.pe  riser,  to  tie  students  solitior..  Lii.cc  Lxports 
^ysteus  are  rot  limited  to  a  single  school  solition,  but  vill  procure 
several  acceptalle  folttiot.s,  tie  learrirg  ejperime  lecor.es  tulLiplts  u 
tie  solution.  Ltuoerts  car  gain  experierce  at  cl  beccLt  tar  r.  e  re  effective 
tl  ar  was  ever  possible  without  ever  laving  been  allrv.ee  tc  tail.  led.  )  '  t 
teelnoiog)  is  capable  oi  tie  device  .  have  oescrilei  above.  lie  cu  .  li  it 
well  cefirec  i.itl.  es  tablisl  eel  iacts  and  experts  are  teetoilv  identiliallt  • 
if  resoi.rces  were  urlititec,  a  device  such  as  cc-i  exited  above  could  1  c 
lidded  within  seven  )ears.  /.  good  oeal  of  that  tire  wculc  le  cons- mod 
eytre-ctirp  the  iilorraticr  frot„  the  experts  arc  tt  tallisl  ii.g  a  seaicl 
rtcharisn  lor  the  program. 


:8 


if 


1  h  e  uses  cf  Artiiicial  Irtelligenct  programs  chief  1  lave  rerticmd 
art  these  \  l  icl  have  tit  Lost  practical  rear  terr  applicability.  ..i. 
Lxpert  Listen  based  cecision  aid  pro*  rar  v.oclc  Lt  cf  ircaluable  assistai.ee 
to  the  fire  ciiecticn  officer  v»ho  finds  hirstli  overt  htlrec  on  tie  i.  oceii 
target  riel  battlefield.  bnfertunately  j  ivt-r  tcca \'s  techrcIo(>,  tie 
pregrar  uocld  take  too  long  to  read  a  eei.clisior.  tc  be  cl  ar.;  \alu  .  iht 
/.ir  lorce  and  /.re  >  corabat  development  corrur.it>  do  not  si  ere  r.  >  viecs  since 
the)  art  planning,  or.  using  dl  basee  Cttisior  s>  stent  ir  tht  |  logc-tec 
advanced  fighter  ar.d  experimental  light  helicoj  ttr  (Lhl  ).  iht  l  ost  cri¬ 
tical  fictcr  is  tl.at  training  ceetlojtrt  i.ust  hrc\.  cl  tht  advarecs  1  e  1  i.g 
r  ace  in  this  field  and  its  potential  ir.  revolution! ring  trainiig  t e<  hr.i<,ues 


ENDNOTES 


1. 

Trainer , 
2. 


William  A.  Cunningham,  "The  Training  Device  Challenge",  Army 
Winter  86,  p.  34. 

LTG  H.R.  Temple,  Reserve  Component  Issues. 


3 .  Ibid  . ,  p .  35 . 

4.  Avron  Barr  and  Edward  feigenbaum,  The  Handbook  of  Artificial 
Intelligence ,  Vol .  1,  p.  2. 


5.  Wissam  W.  Ahmed,  "Theories  of  Artificial  Intelligence”,  Speech 
Technology ,  Sept. /Oct.  1986,  p.  33. 


6.  Barr,  p.  9. 

7.  Caspar  Weinberge 
1987,  p.  260. 


8.  Patrick  Winston 
HIT  Perspective,  p.  xii. 


r,  Annual  Report  to  the  Congress,  Fiscal  Year 
and  Richard  Brown,  Artificial  Intelligence:  A 


9.  William  Gevarter  "Expert  Systems"  Proceeding  of  the  Army  Con¬ 
ference  on  Application  of  Artificial  Intelligence  the  Battlefield  Infor¬ 
mation  Management,  20-23  April  1983,  p.  193. 


10.  Ibid  . ,  p.  194. 

11.  Gordon  S.  Novak,  Jr.,  Bruce  Porter,  "Introduction  to  Expert 
Systems",  Course  Notes,  University  of  Texas  at  Austin,  April  86,  p.  16. 


12 .  Ibid  . ,  p .  19  . 

13.  Stephen  C.  Banks,  "Future  Military  Applications  for  knowledge 
Engineering",  A  Rand  Note,  N-2102-1  AF,  July  1985,  pp.  17-24. 


14.  Dennis  I.  Runey,  US  Army  Field  Artillery  School  (ATSF  DLT) 
Subject:  Training  Strategy  for  Training  Devices.  Letter  to  OLCSOPS  uQLA  9 
Jan  1986. 


15.  Wayne  D.  Grey  et  al  "Smart  Technology  for  Training:  Promise  and 
Current  Status"  US  Army  Research  Institute  for  the  Behavioral  and  Social 
Sciences,  March  85,  pp.  1-3. 

16 .  Ibid  . ,  p •  5  . 

17.  Redleg  Report.  News  From  the  United  States  Army  Field  Artillery 
School,  Vol.  11,  No.  6,  Dec.  86-Jan.  87,  p.  7. 

18.  Dud  M.  Lundy,  Jr.,  "Fire  Support  at  the  Company  Level",  Army 
Trainer ,  Vol.  V,  No.  2,  Winter  85,  pp.  33-35. 


BIBLIOGRAPHY 


Ahmed,  Wissam  W.  “Theories  of  Artificial  Intelligence"  Speech 
Technology .  Sept/Oct  1986. 

Banks,  Stephen  C.  "Future  Military  Applications  for  Knowledge 
Engineering".  A  Rand  Note .  K2102-1-AF.  July  1985. 

Barr,  Avron  and  Geigenbaum,  Edward  A.  ed .  The  Handbook  of  Arti- 
ficial  Intelligence.  Vol.  1.  Stanford:  heuristech  Press. 

1981  . 

Gevartner,  William  E.  "Expert  Systems",  Proceeding  of  The  Army 

Conference  on  Application  of  Artificial  Intelligence  to  Battle¬ 
field  Information  Management.  Washington:  Battelle  Columbus 
Laboratories .  1983. 

Grey,  Wayne  D.,  et  al .  “Smart  Technology  for  Training:  Promise  and 
Current  Status."  US  Army  Research  Institute  for  the  Behavioral 
and  Social  Sciences.  March  85. 

Klahr,  Philip  and  Waterman,  Donald  A.  Artificial  Intelligence:  A 
Rand  Perspective.  Rand  Paper  P  7171.  January  1986. 

Lundy  Dud  M.  "Fire  Support  at  the  Company  Level".  Army  Trainer. 

Vol.  V.  No.  2.  Winter  1985. 

Mantz,  Col.  William  M.  Office  of  the  Deputy  Chief  of  Staff  for 
Operations  and  Plans  HQDA.  Subject:  Vice  Chief  of  Staff, 

Army,  Management  Review  of  Training  Devices,  Simulators  and 
Simulation.  Letter  from  ODSCOPS  HQDA.  23  Sep  1986. 

Novak,  Gordon  S.  and  Porter,  Bruce  W.  Introduction  to  Expert  Systems 
Course  Notes,  University  of  Texas  at  Austin,  April  1986. 

Redleg  Report.  News  from  the  United  States  Army  Field  Artillery  School. 
Vol.  11.  No.  6.  Dec.  86-Jan.  87. 


Runey,  Col.  Dennis  I.  US  Army  Field  Artillery  School.  Subject: 

Training  Strategy  for  Training  Devices.  Letter  to  ODCSGPS 
hGCA.  9  Jan.  86. 

Temple  H.  LTG.  Reserve  Component  Issues.  Lecture,  Carlisle  Barracks: 
US  Army  War  College.  26  Feb.  1987. 


Winston,  Patrick  and  Brown,  henry.  Artificial  Intelligence:  An  MIT 
Perspective .  Vol  2.  Cambridge,  Massachusettes :  The  KIT 
Press.  1979. 

Winston,  Patrick  H.  and  Prendergast,  Karen  A.  The  AI  Business 

Commercial  Uses  of  Artificial  Intelligence.  Cambridge,  Massa¬ 
chusetts:  The  MIT  Press.  1984. 


